






















































































The hypothesis that the symptoms of autism spectrum disorders can be a!ected by excluding foods 
containing gluten and casein has generated considerable interest among researchers. A review of 
the literature describing the results of gluten- and casein-free diet as a therapeutic intervention was 
performed. Based on an analysis of PubMed® citations using the search terms ["casein" OR "gluten" 
AND "autism"], 64 articles were listed, 7 of which met our inclusion criteria. All, but one, of the papers 
supported a positive e!ect for a gluten- and casein-free diet for cases of autism, where symptoms 
were duly mitigated. Only a few studies have experimentally assessed the potential e!ectiveness of 
a gluten- and casein-free diet for cases of autism and the existing studies are based on small sample 
sizes and on short term treatment duration. Further controlled studies are required to clarify the role 
of a gluten- and casein-free diet for cases of autism spectrum disorders.
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RESUMO
A hipótese de que as doenças do espectro autista podem ser afectadas pela exclusão de alimentos que contenham glúten e 
caseína tem gerado considerável interesse entre os pesquisadores. Neste sentido foi realizada uma revisão da literatura que 
descreve os resultados da utilização de uma dieta isenta em glúten e caseína como terapêutica. Com base nos resultados da 
pesquisa na PubMed®, utilizando os termos de busca ["caseína" OU "glúten" E "autismo"], 64 artigos foram identificados, dos 
quais 7 preencheram os critérios de inclusão. Todos, excepto um dos estudos, suportaram o efeito positivo da utilização desta 
intervenção na atenuação dos sintomas associados ao autismo. Apenas alguns estudos constataram experimentalmente 
a eficácia da dieta isenta de glúten e caseína e mesmo esses estudos baseiam-se em amostras de pequenas dimensões, 
bem como em curtos períodos de intervenção. Assim, a realização de mais estudos é necessária para esclarecer o papel da 
dieta isenta de glúten e caseína como terapêutica para casos de doenças do espectro autista.
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Gluten- and Casein-Free Diet as an 
Intervention for Autism Spectrum 
Disorders: a Review
Dieta Isenta em Glúten e Caseína Como Terapêutica 
para Desordens do Espectro Autista: Artigo de Revisão
INTRODUCTION
Autism Spectrum Disorders
Autism spectrum disorders (ASD) is the most 
commonly studied spectrum of developmental 
disorders believed to have a neurobiological 
etiology (1). There is growing evidence that autism 
is a complex multifactorial disorder involving the 
brain and the body, as a result of the interaction 
between genetic vulnerabilities and environmental 
factors, such as heavy metals and pesticides (2).
According to the American centers for Disease 
Control,  studies in Asia, Europe and North 
America have identified individuals with an ASD 
with an approximate prevalence of 0.6% to over 
1%. Based on the Autism and Developmental 
Disabilities Monitoring Network, the United 
States Department of Health and Human 
Services estimated the prevalence of ASD as 
steadily growing over the past years (3). In 2008, 
approximately one in 54 boys and one in 252 girls 
living in the Autism and Developmental Disabilities 
Monitoring Network communities were identified 
as having ASD. Comparison of 2008 findings with 
those for earlier surveillance years indicated an 
increase in estimated ASD prevalence of 23% 
when the 2008 data were compared with the 
data for 2006 and an estimated increase of 78% 
when the 2008 data were compared with the data 
for 2002. Because the Autism and Developmental 
Disabilities Monitoring Network sites do not make 
up a nationally representative sample, these 
combined prevalence estimates should not be 
generalized to the US as a whole (4). 
Currently there are several types of psychological 
interventions and therapies to assist in the 
relief and improvement of ASD symptoms. These 
strategies primarily aim to help participants to be 
as independent as possible in all areas of their 
daily life. Therapeutics for children with ASD 
aim to provide an improvement of their skills, 
making them more socially skilled to adapt to the 
environment, promoting a more structured support 
to orientation, assimilation and accommodation of 
the information, enabling a growing social inclusion. 
Therapies need to be maintained throughout life 
and should be structured according to the patient’s 
stage of life. One of the most popular nutritional 
therapies used is the gluten- and casein-free diet, 
regarding the behavior changes in children with 
ASD that practice this diet. One of the reasons why 
this diet is unattractive is because it is a very strict 
diet that excludes all foods containing gluten, such 
as all derived from wheat, rye, barley and oats, as 
well as food containing casein (5).
Central Effects of Autism
Autism is a serious developmental disorder 
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Gluten- and Casein-Free Diet
Gut hyperpermeability has been reported in 
approximately a quarter to a third of children 
with ASD, and there are indications of a reduction 
of gastrointestinal permeability in those cases 
where a gluten- and casein-free diet has been 
implemented (19). 
De Magistris et al. observed a high percentage of 
abnormal intestinal permeability values among 
patients with autism (36.7%) and their relatives 
(21.2%) compared with normal subjects (4.8%). 
They also showed that patients with autism 
practicing a gluten- and casein-free diet had 
significantly lower intestinal permeability values 
compared with those who were on an unrestricted 
diet (20). In addition to the relationship with 
autism, increased intestinal permeability is also 
a symptom of other pathologies, such as Crohn's 
disease, celiac disease, food allergy, acute 
pancreatitis, non-alcoholic fatty liver disease and 
alcoholic liver (21).
The intestinal permeability question is contradictory, 
being supported by the abovementioned De 
Magistris et al. (20) study as well as by D’ Eufemia 
et al. (22) study’s, where 43% of the children with 
ASD without evident gastrointestinal symptoms had 
increased intestinal permeability as compared with 
all of the 40 controls, but refuted by Robertson et al. 
(23), who developed a controlled pilot study and did 
not detect di!erences in the intestinal permeability 
measurement.
In order to summarize the studies that describe the 
implementation of this therapy in autistic patients 
we conducted a systematic review. Studies used 
in this systematic review were identified from 
Pubmed® database. Combination of Medical 
subject headings (MeSH) terms used was [("casein" 
OR "gluten") AND “autism"]. For the purpose of this 
analysis, inclusion criteria were studies in which 
children with ASD were the target population and 
that focused on the gluten- and casein-free diet. 
Studies published in other languages than English, 
French, Portuguese and Spanish were excluded. If 
an author was included in more than one selected 
paper and the sample was the same, the most 
recent paper was selected, and earlier versions 
were rejected. Though this search retrieved 64 
articles we only selected 7 for analysis. Selected 
papers were published between 2002 and 2013 
and participants' ages ranged from 2 to 16 
years. Selected papers were analyzed. Data was 
systematized in (a) Author; Year, (b) Country, (c) 
Type of study, (d) n, (e) Interventions, (f) Main 
results and (g) Main limitations (Table 1).
CRITICAL ANALYSIS
Six of the seven studies selected indicate positive 
results from the application of this diet, particularly 
in what concerns the development of cognitive 
skil ls and improvement of gastrointestinal 
symptoms. The same number of studies pointed 
out small sample size, and three are based on 
parental reports, which could be considered 
limitations for the studies, however the inclusion 
of case reports due to the existence of a few 
studies. In addition, two of the seven studies use 
additional therapies that could also be considered 
characterized by a restricted, repetitive and 
stereotyped pattern of behavior; interests 
and activities are a core part of symptom 
presentation. The diagnosis of autism is usually 
conferred when the child is 2 to 3 years old, after 
extensive evaluation according to the criteria of 
the Diagnostic Statistical Manual IV. The children 
either exhibits a failure to advance from birth or, 
after a period of apparently normal growth, suffer 
a loss of newly acquired skills (6).
Suffering of ASD also places a person at elevated 
risk for various comorbidities such as eczema, 
allergies, asthma, ear and respiratory infections, 
severe headaches, migraines, seizures and 
gastrointestinal problems, including abdominal 
pain, constipation or diarrhea and bloating (7). 
Intestinal Effects of Autism
Some authors reported that ASD symptoms may 
be improved with a gluten and casein free-diet 
because the autistic child’s digestive tract works 
sub-optimally (8, 9). According to this theory, 
gliadomorphins and casomorphins (exorphins 
released from the partial luminal digestion of 
dietary gliadin and casein, respectively) are 
absorbed through a leaky gut, enter into the 
central nervous system and interfere with normal 
brain function (10, 11). During digestion, opiate 
type compounds from gluten and casein in the 
diet are activated because of an incomplete 
breakdown of proteins. These exorphins are then 
absorbed into the circulation where they exert 
an opioid-type action on the brain (8, 9). They 
can directly regulate transmission in all the main 
neurotransmission systems or, alternatively, form 
peptidase enzyme ligands inhibiting the hydrolysis 
of natural opioid peptides (9).
The peptides’ transport across the gut epithelium 
lumen is thought to occur due to its ‘leaky’ 
nature in autistic individuals (12). Tight junction 
proteins associated with a series of peripheral 
junctional proteins form the predominant barrier 
within the paracellular pathway, performing 
important gate and fence functions. The intestinal 
hyperpermeability can essentially be translated 
into a two-fold consequence:  on the one hand, 
the presence of biologically active peptide 
species derived from dietary proteins, and on the 
other the presence of an abnormally permeable 
gut, will result in the transport of biologically 
active peptides and other compounds across the 
gastrointestinal tract and/or blood-brain-barrier 
to exert an effect in ASD (13). Recent research 
indicates that there is a pathological inflammation 
of the intestinal mucosa in autism, that could 
explain the gut hyperpermeability observed, 
although there is no evidence to support the 
statement that gluten or casein may cause the 
inflammation (14-17).  Moreover recent evidence 
indicates that immune dysfunction and neuro-
inflammation could also explain the alteration 
of blood-brain-barrier integrity. Brain mast cell 
activation due to allergic, environmental and/or 
stress triggers could lead to focal disruption of 
the blood-brain barrier and neuro-inflammation, 
thus contributing to the development of autistic 
symptoms (18).
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as confounding factors when interpreting the 
results.
All studies selected described the application of a 
gluten- and casein-free diet and the comparison 
of the ASD related symptoms before and after 
application of the diet. As stated above, the 
majority of them found positive results and are 
quite different with regard to the geographical 
location, which demonstrates the broad spectrum 
of interest in the subject (8, 24-29).
Some articles (8, 25, 26) did not refer the method 
used to assess adherence and compliance to 
the diet, so it becomes difficult to evaluate the 
veracity of the facts, since in some cases eating 
disorder symptoms can occur in these children, 
such as stealing food, which is justified because 
these children do not understand why they cannot 
eat everything.
Regarding the safety of this diet, Cornish 
concludes that children with ASD on a gluten- 
and casein-free diet are receiving approximately 
the same nutritional value as children with autism 
without elimination diets (30). However, given the 
frequency of the disease, it is difficult to gather 
an appropriate sample size and homogeneous 
in nature, to measure the real impact of diet on 
growth and development of children. 
Researchers are unanimous in agreeing that a 
greater insight into the underlying biological 
mechanisms is needed, namely because the 
positive effects may happen only in subgroups of 
autistic patients. Furthermore, only few studies 
have experimentally assessed the potential 
effectiveness of a gluten- and casein-free diet 
for cases of autism and the existing studies are 
based on small sample sizes and on short term 
intervention duration. 
In addition, the food alternatives are increasingly 
available, particularly as a result of pressure 
from associations of celiac patients, but are 
significantly more expensive (in the case of 
gluten-free products), however this disadvantage 
can be minimized by giving preference to the 
consumption of natural or home-made food. At 
least in some cases, nutritional supplementation 
could be indispensable (31, 32).
Certainly, these interventions must be oriented 
by multidisciplinary teams, including nutritionists, 
which need to be prepared to discuss the pros 
and cons of the gluten- and casein-free diet with 
parents and to monitor the compliance to diet.
CONCLUSIONS
The growing interest in the ASD, as well as the 
current evidence, encourages the development 
of studies, eventually multicenter studies seeking 
the sample size optimization that clarifies the role 
of this diet in improving the symptoms of ASD. 
Further controlled studies are required to clarify 
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GFCF diet for 11 
month
Objective measurements revealed 
relative increment in developmental age 
levels. In addition, improved nutrition 
status based on improvement in 
gastrointestinal symptoms resulted 
in noticeable advances in growth 
development. The therapy may be more 
feasible in Taiwan because of cultural 
factors such as dietary preference and 
product availability.
A double-blind behavioral report 
from other observers before 
and after intervention was not 
initiated. Biochemical studies such 
as concentration of gluten/casein 
derivatives in the blood and urine were 
not obtained. Prospective studies with 











GFCF diet for 12 
months
Dietary intervention may positively 
a!ect developmental outcome for some 
children diagnosed with ASD. Additional 
investigations are required including 
appropriate clinical and dietetic support 
during dietary changes.
Reduced participant sample for the 
second phase (first stage during 12 
months and second stage during 24 
months) of the study. The lack of a 
placebo condition group for comparison.








GFCF diet for 12 
weeks
The number of verbal responses, in order 
to evaluate the number of di!erent 
words and total utterances produced 
was not statistically significant between 
intervention and control group.
Small sample size and a large 
heterogeneity among participants. 
Secondary analysis of pre-existing 








GFCF diet for 12 
months
Pre-post-test showed improvements 
in the DIPAB of the intervention group 
better than the controls, and significant 
changes in the other standardized 
assessments.
Losses during the intervention.











GFCF diet for 5 
months
The GFCF dietary intervention may 
positively a!ect some children 
diagnosed with ASD; however, the 
subsets of children which could 
potentially benefit from the dietary 
intervention remain undetermined.
Children with ASD use various other 
therapies in conjunction with the GFCF 











An online survey to 









evaluated using the 
GSRS, and behavior 
patterns were 
evaluated using the 
CARS.
GSRS and CARS scores did not di!er 
significantly according to diet but 
parents of all the children on a GFCF 
diet reported improved GI symptoms 
and behavior patterns. The compliance 
with a GFCF diet must be a concern 
among studies that aim to explore the 
relationship between diet and ASD 
outcomes.
Small sample size, the subjective nature 
of the questionnaires, and the uncertain 
ability of parents to accurately quantify 







GFCF diet for 7 years
Marked improvement in autistic and 
medical symptoms; decreasing of the 
CARS score from 49 to 17. It is also 
suggested that addition of medium-
chain triglycerides to a healthy gluten-
free casein-free diet may significantly 
improve symptoms of a ASD.
Small sample size.
From 5 to 6 years old, multivitamin 
supplementation was prescribed. Drugs 
were prescribed to control inflammatory 
bowel disease and to reduce anxiety. 
These therapies should be considered as 
confounders.
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